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(57) ABSTRACT

A component and method for minimizing a gap between a
blade platform ledge and a vane platform ledge 1n a turbine
engine. The blade platform supports turbine blades attached
to a shaft. The movable blade platiorm 1s positioned adjacent
to a stationary vane platform having vanes mounted on an
outer surface. The blade and vane platforms are separated by
the gap between the platform ledges. During manufacture,
an abrasive coating 1s applied to the surface of the blade
platiorm ledges so that the coating contacts the vane plat-
form ledge when the engine 1s started. The abrasive coating
on the turbine blade platform cuts the surface of the vane
platiorm ledge to form a gap suilicient to permit unob-
structed motion of the blade platform, yet of minimal size to
limit the flow of gas between the space within and the space
outside the platforms.

20 Claims, 4 Drawing Sheets
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SYSTEM AND METHOD FOR MINIMIZING
THE TURBINE BLADE TO VANEL
PLATFORM OVERLAP GAP

FIELD OF DISCLOSURE

The present invention relates to methods and systems for
controlling gas tlow 1n turbine engines, and more particu-
larly, for minimizing the overlap gap between blade and
vane platforms 1n turbine engines.

BACKGROUND

Jet engines operate by forcing a fluid, such as a gas,
through the engine to propel the structure attached to the
engine through the fluid. The process of forcing the fluid
through the engine typically involves the use of fans, com-
pressors, and turbines rotating on a shatt that extends axially
through the engine. In each stage of the engine, various flow
paths of gas are formed to provide either power or cooling
as needed.

The turbine stages of the engine include substantially
cylindrical turbine disks having a substantially cylindrical
blade platform supporting the turbine blades rotating about
the shaft. The rotation of the blades 1s at least partially
caused by compressed hot gas flowing through the blades.
The blades may be configured by shape or orientation to
more efliciently move about the shaft in response to the flow
ol hot gas.

The blade disks may be positioned on opposite sides of
stationary vane disks having a substantially cylindrical vane
platform, which supports vanes extending radially from the
vane platform. The vane platform and the blade platform
cach have ledges that extend axially toward each other and
overlap axially to form a radial gap. The vane platforms and
the blade platforms are arranged axially through the turbine
portion of the engine. The vane and blade platforms together
form a substantially cylindrical case allowing for a gas tlow
path to form on an outside surface of the vane and blade
platform case and another gas flow path to form inside the
vane and blade platform case.

The gas tlow paths formed 1nside and outside the vane and
blade platform case typically have a different function. In
one example, the gas tlow path through the vanes and blades
outside of the vane and blade platform may be a hot gas tlow
that drives the turbine blades, while the gas flow path
through the 1nside of the vane and blade platform case may
be a cooler gas flow used to cool the disk rim areas at the gap
between the vane and blade platforms. The hot gas flow
temperatures typically exceed the capability of the compo-
nents 1n the disk rim areas of the rotating disks. The cool gas
flow 1s used to cool the disk rim areas.

The cool gas tlow 1s a secondary flow cooling air taken
after 1t has passed through the compressor of the engine.
Higher pressure air 1s typically needed to purge the many
cavities located around the turbine disk rims under the vane
platiorms. Suflicient pressure 1s needed so that the secondary
flow air flows through the disk rim cavities and into the
turbine flow path and actively purge the disk rim cavities.
The active purge flow prevents the hot gas flow from
entering the disk rim cavities and heating up the turbine
disks and spacers beyond their allowable material-based
temperature limits.

The gaps that exist between the turbine blade and vane
overlaps need to be si1zed to avoid a rub with today’s typical
turbine engine configurations. A sigmificant rub at these
locations can be damaging to the turbine blade platforms and
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can potentially lead to platform overhang creep and/or
cracking and the leading or trailing edge of the platform can

actually be liberated in extreme cases. To minimize the
potential for a turbine blade and vane to rub at the platform
overlaps, the nominal gap needs to be sized larger than
otherwise necessary due to the dimensional tolerance stack-
up 1n the components. This larger than required gap leads to
the need for additional secondary flow air to be used to
positively purge the disk rim cavities and prevent flow path
ingress. This additional secondary flow air 1s basically an
elliciency reduction for the turbine and results 1n higher
secondary flow cooling for the engine at a given operating
power. If this platform overlap gap can be minimized to
remove the effects of tolerances on the components the
secondary flow cooling air can thus be minimized with
associated benefits to engine performance.

SUMMARY

In view of the above, devices, systems and methods are
provided to minimize the gap between the overlap of blade
and vane platforms in turbine engines. In one aspect of the
invention, a gas turbine engine component i1s provided. An
example component includes a rigid, substantially cylindri-
cal platform configured to surround a shaft extending axially
through the cylindrical platform. The platform supports a
plurality of blades extending from the shaft and the blades
rotate during operation of the turbine engine. Each blade
extends to an outer blade portion extending radially from an
outer surface of the platform. A platform ledge 1s formed on
the cylindrical platform. The platform ledge has a ledge
surface with an abrasive coating at least partially covering
the ledge surface. The abrasive coating contacts an overlap-
ping vane platform ledge surface on a vane platform ledge
on a stationary platform supporting a plurality of vanes.
During engine break-in the abrasive coating cuts the vane
plattorm ledge surface creating a gap with a mimmized
platform clearance when the platform ledge moves against
the vane platform ledge.

In another aspect, a turbine engine i1s provided. An
example turbine engine comprises a plurality of turbine
blades extending from a turbine shaft. A substantially cylin-
drical, ngid blade platform supports the plurality of blades
and rotates with a rotation of the blades during operation of
the turbine engine. Fach blade includes an outer blade
portion extending radially from an outer surface of the blade
plattorm. A blade platform ledge 1s formed on the blade
plattorm. The blade platform ledge has a blade platform
ledge surface. A plurality of stationary vanes extend from a
substantially cylindrical, rigid, stationary vane platiorm
positioned adjacent the blade platform 1n an axial direction.
An abrasive coating at least partially covers the blade
platform ledge surface and 1s formed to contact an overlap-
ping vane platiorm ledge surface on a vane platform ledge
on the stationary vane platform supporting the plurality of
vanes. The abrasive coating cuts the vane platform ledge
surface creating a gap with a minimized platform clearance
when the platiorm ledge moves against the vane platform
ledge.

In another aspect, a method 1s provided for minimizing
gas flow between a hot gas tlow path and a cooling gas flow
path 1n a turbine engine.

According to an example method, an abrasive coating at
least partially covering a blade platform ledge surface is
formed on a blade platform ledge extending from a substan-
tially cylindrical, rigid blade platform configured to support
a plurality of blades extending from a shait. Each blade has
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an outer blade portion extending radially from an outer
surface of the blade platform. The blade platform and the
plurality of blades are positioned adjacent, 1n an axial
direction, to a plurality of stationary vanes extending from
a substantially cylindrical, rigid, stationary vane platform.
The blade platform and vane platiform are closely positioned
such that the blade platform ledge overlaps a vane platiorm
ledge and the abrasive coating on the blade platform ledge
1s 1n contact with the vane platform ledge. A gap 1s created
with a minimized platform clearance between the blade
platform ledge and the vane platform ledge by rotating the
blade platform and plurality of blades. The abrasive coating,
cuts the vane platform ledge surface when the blade plat-
form ledge moves while 1n contact with the vane platform
ledge. The mimimized platform clearance minimizes gas
flow between the first gas flow path and the second gas tlow
path.

Some examples of devices, systems, and methods for
mimmizing the turbine blade to vane gap between blade and
vane platform overlaps are outlined above rather broadly in
order that the detailed description thereof may be better
understood, and in order that the present contribution to the
art may be better appreciated. Additional example 1mple-
mentations of the devices, systems, and methods are
described below and will form the subject matter of the
claims appended hereto. In this respect, before explaining at
least one example of the devices, systems, and methods 1n
detail, it 1s to be understood that the devices, systems, and
methods are not limited in their application to the details of
construction or to the arrangements of the components set
forth 1n the following description or illustrated in the draw-
ings. Other example implementations of the devices, sys-
tems, and methods may be developed, practiced and carried
out in various ways. Also, 1t 1s to be understood that the
phraseology and terminology employed herein are for the
purpose ol the description and should not be regarded as
limiting.

BRIEF DESCRIPTION OF THE DRAWINGS

Example embodiments can be better understood by refer-
ring to the following figures. The components in the figures
are not necessarily to scale, emphasis nstead being placed
upon 1illustrating the principles of the mvention. In the
figures, like reference numerals designate corresponding
parts throughout the different views.

FIG. 1 1s a side cross-sectional view through a ducted fan
gas turbine engine;

FI1G. 2 1s an 1sometric, view with portions broken away of
a high pressure turbine section of the gas turbine engine of
FIG. 1;

FIG. 3 1s a side cross-sectional view of the high pressure
turbine section of the gas turbine engine of FIG. 1; and

FIG. 4 1s an enlarged, fragmentary, side cross-sectional
view of the gap between the vane platform and the blade
platform of the gas turbine engine of FIG. 1.

FIG. 5 1s an enlarged, fragmentary, side cross-section
view ol the gap between the vane platform and the blade
platform where the vane platform ledge overlaps two ledges
of the blade platform.

FIG. 6 1s an enlarged, fragmentary, side cross-section
view of the gap extending axially from the vane platform
ledge to the blade platiform ledge.

DETAILED DESCRIPTION

Disclosed herein are systems and methods for minimizing,
a gap between a blade platform ledge and a vane platform
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4

ledge 1n a turbine engine where the blade and vane platiorm
ledges overlap. An abrasive coating 1s applied to the blade
platform ledge during the manufacture of the engine. The
coating 1s applied 1n an amount suilicient to contact the vane
platform ledge when the engine 1s operated, but a clearance
will be present at assembly. When the engine 1s started, the
rotation of the blades and blade platforms causes the blade
platform radius to increase until the abrasive coating cuts
into the vane platform ledge surface. As the engine stabi-
lizes, the blade platform growth relative to the vane reduces
until the vane platform ledge surface no longer contacts the
blade platform ledge surface. The remaining gap between
the overhang of the blade platform ledge and the overhang
of the vane platiorm ledge 1s minimized to the smallest
possible gap removing the dimensional tolerance variations
on the parts in the possible stack-up while allowing the blade
platform to rotate without contacting the vane platform. The
blade platform cuts 1ts” own clearance relative to the vane
and this 1s the minimum possible that could be achieved at
this location.

Example implementations find advantageous use in the
turbine section of turbine jet engines. The abrasive coating
may also be applied to blade platforms adjacent to stationary
vane platforms in other rotating machinery where a mini-
mum gap between the edges of the blade and vane platiforms
1s desired. While the description below focuses on the
turbine section of a turbine jet engine, example implemen-
tations may find advantageous use 1n compressor sections or
other sections that may involve a similar structure and
similar advantages are desired.

With reference to FIG. 1, a fan gas turbine engine of a
type 1n which examples of the invention may find advanta-
geous use 1s generally indicated at 10 and has a principal and
rotational axis X-X. The engine 10 comprises, 1n axial flow
series, an air intake 11, a propulsive fan 12, an intermediate
pressure compressor 13, a high pressure compressor 14,
combustion equipment 135, a high pressure turbine 16, an
intermediate pressure turbine 17, a low pressure turbine 18
and a core engine exhaust nozzle 19.

A nacelle 21 generally surrounds the engine 10 and
defines the intake 11, a bypass duct 22 and a bypass exhaust
nozzle 23.

During operation, air entering the intake 11 1s accelerated
by the fan 12 to produce two air flows: a first air flow A to
the intermediate pressure compressor 13 and a second air
flow B which passes through the bypass duct 22 to provide
propulsive thrust. The intermediate pressure compressor 13
compresses the air flow A directed into 1t before delivering
that air to the high pressure compressor 14 where further
compression takes place.

The compressed air exhausted from the high pressure
compressor 14 1s directed into the combustion equip-ment
15 where 1t 1s mixed with fuel and the mixture combusted.
The resultant hot combustion products then expand through,
and thereby drive the high, intermediate and low pressure
turbines 16, 17, 18 before being exhausted through the
nozzle 19 to provide additional propulsive thrust. The high,
intermediate and low pressure turbines respectively drive the
high and intermediate pressure compressors 14, 13 and the
fan 12 by suitable interconnecting shafits.

The engine 10 1n FIG. 1 1s one example of the type of
engines 1n which example implementations of a component
or method for minimizing the overlap gap between blade
and vane platforms in turbine engines may find advanta-
geous use. It 1s noted, for example, that the engine 10
described with reference to FIG. 1 1s a three-shait engine.
Examples of components and methods for minimizing the
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overlap gap between blade and vane platforms in turbine
engines described herein may also be implemented 1n two-
shaft or single shaft engines.

FIG. 2 1s a perspective, sectional cut-out view of a high
pressure turbine section 24 of a turbine jet engine. FIG. 2
shows a sectioned view of a movable blade disk 32 and a
stationary vane disk 50. FIG. 3 1s a side cross-sectional view
of the high pressure turbine section 24 of the turbine jet
engine. FIG. 4 1s a side cross-sectional view of the gap
between the vane platiorm and the blade platform.

Referring to FIGS. 2-4, the blade disk 32 includes a
plurality of blades extending from a turbine shaft (not
shown) with corresponding blade portions 34a, 34b, 34c
extending from an outer surface of a blade platform 36. The
blade plattorm 36 has a substantially cylindrical form
extending along a circle to surround the turbine shaft with
the turbine blades distributed uniformly around the shaift. In
an example implementation, the blade platform 36 may be
an assembly of blade platform members, each configured to
connect serially with a plurality of blade platform members
35 along a circle to form the blade platform 36. FIG. 2
illustrates such an assembly of blade platform members 335
separated by a member gap 37. Each blade platform member
35 has a blade opening to permit one of the plurality of
blades to extend there through.

The stationary vane disk 50 includes a plurality of vanes
5da, 54b, 54c mounted on a vane platform 52 that also has
a substantially cylindrical form extending along a circle to
surround the shaft. The vane platform 52 may be an assem-
bly of arcuate sections with one or more vanes 54 mounted
on each section. The vanes 54a, 54b, 54¢ may be uniformly
distributed on an outer surface of the vane platform 52. The
vanes 34 may be configured to guide a hot gas tlow along a
hot gas tlow path C directing the hot gas towards the blades
34. The blades 34 may be configured to move to rotate the
shaft as the hot gas flows against the blades 34.

The blade platform 36 extends axially to edges on either
side of the blades 34. A ledge 38 1s formed on the edges of
the blade platform 36 to overlap a vane platform ledge 56 on
the vane platform 52. A gap 60 1s formed between the blade
platform ledge 38 and the vane platform ledge 56. The gap
60 1s necessary to allow the blades 34 to move while the
vanes 54 remain stationary. The gap 60 also functions to
permit a cooling air to flow 1n a cooling air flow path D to
cool areas of the blade platform 36 and the vane platform 52
within cavities formed in the blade platform 36 and vane
platform 52 structures. However, 1 the gap 60 1s too large,
more air tlows 1n the gap 60 than necessary to cool reducing
the efliciency of the engine. In an example implementation,
an abrasive coating 40 1s formed on the blade platform ledge
surface during manufacture of the engine. The abrasive
coating 40 1s applied 1n a suflicient amount to make contact
with the surface of the vane platform ledge 56 opposite the
gap 60. When the engine 1s started for the first time, the
abrasive coating 40 cuts the surface of the vane platiorm
ledge until the gap 60 1s formed. The gap 60 that remains
during operation minimized, yet suflicient to permit the
blade platform 36 to move relative to the stationary vane
platform 52.

It 1s noted that blades are typically provided with a tip
abrastve coating 70 at their axially distal tips. The tip
abrasive coating 70 cuts into an abradable blade track to
mimmize gas flow between the blade tip and the inner
surface of the engine case. The abrasive coating 40 that may
be applied to the blade platform ledge may be of the same
material used for the tip abrasive coating 70. In addition,
elliciencies 1n production may be achieved by applying the
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abrasive coating to the tips and the platform ledges 1n the
same step. The abrasive coating 40 may be applied by any
suitable method, such as, for example without limitation,
laminating, plating, spraying, painting, brazing, welding, or
depositing the coating on the blade platform ledge. The
method of applying the abrasive coating 40 may depend on
the material used for the coating or other factors.

In example implementations, the abrasive coating may be

made of any suitable material capable of cutting the material
selected for manufacture of the vane platform. Examples of
materials that may be used for abrasive coatings 1n example
implementations include:

1. TBT-429™,

2. LCO17™,

3. a cobalt/chromium/aluminum/yttrium (CoCrAlY)

alloy,

4. a nickel/chromium/aluminum/yttrium (N1CrAlY) alloy,
5. a cobalt/nickel/chromium/aluminum/yttrium (CoNi-
CrAlY) alloy,

6. a cobalt/nmickel/yttrium/chromium (CoN1YCr) alloy,

7. aluminum oxide,

8. zirconium,

9. hard particles embedded 1n a retaining matrix,

10. hard particles of cubic boron nitride embedded 1n a

retaining matrix, or

11. hard particles embedded 1n a retaining matrix of

nickel, cobalt, iron, or an alloy of any one or more
thereof.

The abrasive coating 40 may be applied on the turbine
blade platform ledges 38 to cut the bare material on the vane
platform ledge 56. In other implementations, a relatively soft
and easy to cut abradable coating 38 (see FIG. 4) may be
applied to the surface of the vane platform ledge 56.
Examples of abradable coatings that may be applied to the
vane platform ledge 56 include a CoNiCrAlY alloy, a
ceramic-based system, or any suitable relatively soft coating
that may be cut by the abrasive coating 40 on the blade
plattorm ledge 38. The application of the abrasive coating 40
on turbine blade platforms may be used on both High
Pressure (HP) Turbines and on Low Pressure (LP) Turbines.

In some implementations, the blade platform 36 may
extend axially to multiple blade platform ledges, which may
overlap one or more vane platform ledges. FIG. S 1s an
enlarged, fragmentary, side cross-section view ol multiple
gaps 60a and 605 formed between two blade platform ledges
38a and 38H and a single vane platform ledge 56. The
abrasive coating 40 1s applied to the blade platform ledge
surface on the upper ledge 38a and on the lower ledge 385
where the ledges overlap the vane platform ledge 356. The
example illustrated 1n FIG. 5 shows an abradable coating 58
on both surfaces of the vane platform ledge 56 facing blade
platform ledges 38a and 385.

In some implementations, the blade platform 36 may
extend axially to form an axial gap with the vane platiorm
ledge 52. FIG. 6 1s an enlarged, fragmentary, side cross-
section view of an axial gap 62 extending axially from the
vane platform ledge 56 to the blade platform ledge 38. The
abradable coating 58 1s formed on the surface of the vane
platform ledge 56 facing the axial gap 62 and the abrasive
coating 40 1s formed on the surface of the blade platform
ledge 38 facing the axial gap 62. In other implementations,
the abrasive coating 40 may be formed to create an axial gap
62 and a radial gap 60.

The use of the terms “a” and “an” and “the” and similar
references 1n the context of describing the mvention (espe-
cially in the context of the following claims) are to be
construed to cover both the singular and the plural, unless
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otherwise indicated herein or clearly contradicted by con-
text. Recitation of ranges ol values herein are merely
intended to serve as a shorthand method of referring indi-
vidually to each separate value falling within the range,
unless otherwise indicated herein, and each separate value 1s
incorporated 1nto the specification as 11 1t were mdividually
recited herein. All methods described herein can be per-
formed 1n any suitable order unless otherwise indicated
herein or otherwise clearly contradicted by context. The use
of any and all examples, or exemplary language (e.g., “such
as’’) provided herein, 1s intended merely to better 1lluminate
the disclosure and does not pose a limitation on the scope of
the disclosure unless otherwise claimed. No language 1n the
specification should be construed as indicating any non-
claimed element as essential to the practice of the disclosure.
Numerous modifications to the present disclosure will be
apparent to those skilled 1n the art 1n view of the foregoing
description. It should be understood that the illustrated

embodiments are exemplary only, and should not be taken as
limiting the scope of the disclosure.

What 1s claimed 1s:

1. A gas turbine engine component comprising;

a rigid, substantially cylindrical blade platform configured
to surround a shait extending axially through the cylin-
drical blade platform, to support a plurality of blades
extending from the shaft, and to rotate with a rotation
of the blades during operation of the turbine engine,
cach blade having an outer blade portion extending
radially from an outer surface of the platform;

a platform ledge formed on the cylindrical platform, the
platform ledge having a substantially continuously pla-
nar ledge surface; and

an abrasive coating at least partially covering the sub-
stantially continuously planar ledge surface and formed
to contact an overlapping substantially continuously
planar vane platform ledge surface on a vane platform
ledge on a stationary platform supporting a plurality of
vanes during operation of the gas turbine engine,
wherein the abrasive coating at least partially covering
the planar ledge surface cuts the overlapping planar
vane platform ledge surface during operation of the gas
turbine engine creating a gap with a minimized plat-
form clearance when the platform ledge moves against
the overlapping planar vane platform ledge.

2. The gas turbine engine component of claim 1, wherein
the cylindrical blade platiform 1s an assembly of individual
blade platform members configured to connect serially with
a plurality of blade platform members along a circle to form
the cylindrical blade platform, the blade platiorm member
having a blade opening to permit one of the plurality of
blades to extend there through.

3. The turbine engine component of claim 1, wherein the
plurality of blades are compressor blades.

4. The turbine engine component of claim 1, wherein the
outer blade portion of each blade extends to a blade tip
comprising a tip abrasive coating configured to cut into an

abradable blade track.

5. The turbine engine component of claim 1, wherein the
abrasive coating 1s made of any of TBT-429™ [LC0O17™, g

cobalt/chromium/aluminum/yttrium (CoCrAlY) alloy, a
nickel/chromium/aluminum/yttrium  (N1CrAlY) alloy, a
cobalt/nickel/chromium/aluminum/yttrium ~ (CoNiCrAlY)
alloy, a cobalt/nickel/yttrium/chromium (CoNi1YCr) alloy,
aluminum oxide, zirconium, hard particles embedded 1n a
retaiming matrix, hard particles of cubic boron nitride
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embedded 1n a retaining matrix, or hard particles embedded
1n a retaining matrix of nickel, cobalt, 1iron, or an alloy of any
one or more thereof.

6. A turbine engine comprising;

a plurality of turbine blades extending from a turbine
shaft;

a substantially cylindrical, rigid blade platform configured
to support the plurality of blades, and to rotate with a
rotation of the blades during operation of the turbine
engine, each blade having an outer blade portion
extending radially from an outer surface of the blade
platform;

a blade platform ledge formed on the blade platform, the
blade platform ledge having a substantially continu-
ously planar blade platiorm ledge surface;

a plurality of stationary vanes extending from a substan-
tially cylindrical, rigid, stationary vane platform posi-
tioned adjacent the blade platform 1n an axial direction;
and

an abrasive coating at least partially covering the sub-
stantially continuously planar blade platform ledge
surface and formed to contact an overlapping substan-
tially continuously planar vane platform ledge surface
on a vane platform ledge on the stationary vane plat-
form supporting the plurality of vanes, wherein the
abrasive coating at least partially covering the planar
blade platiorm ledge surface cuts the overlapping pla-
nar vane platform ledge surface during operation of the
gas turbine engine creating a gap with a mimmized
plattorm clearance when the platform ledge moves
against the overlapping planar vane platform ledge.

7. The turbine engine of claim 6, wherein the blade
plattorm includes a plurality of blade opemings and the
plurality of blades extend axially from the shaft through the
blade openings.

8. The turbine engine of claim 6, wherein the plurality of
blades are turbine blades.

9. The turbine engine of claim 6, wherein the plurality of
blades are compressor blades.

10. The turbine engine of claim 6, wherein the outer blade
portion of each blade extends to a blade tip comprising a tip
abrasive coating configured to cut into an abradable blade
track.

11. The turbine engine of claim 6, wherein the abrasive
coating 1s made of any of TBT-429™_ [.CO17™, a cobalt/
chromium/aluminum/yttrium (CoCrAlY) alloy, a nickel/
chromium/aluminum/vyttrium (N1CrAlY) alloy, a cobalt/
nickel/chromium/aluminum/yttrium (CoNiCrAlY) alloy, a
cobalt/nickel/yttrium/chromium (CoNiYCr) alloy, alumi-
num oxide, zircomum, hard particles embedded 1n a retain-
ing matrix, hard particles of cubic boron nitride embedded
in a retamning matrix, or hard particles embedded in a
retaining matrix of nickel, cobalt, 1rron, or an alloy of any one
or more thereof.

12. A method for minimizing gas flow between a hot gas
flow path and a cooling gas flow path in a turbine engine
comprising:

forming an abrasive coating at least partially covering a
substantially continuously planar blade platform ledge
surface on a blade platform ledge extending from a
substantially cylindrical, ngid blade platform config-
ured to support a plurality of blades extending from a
shaft, each blade having an outer blade portion extend-
ing radially from an outer surface of the blade platform;

positioning the blade platform and the plurality of blades
adjacent 1n an axial direction to a plurality of stationary
vanes extending from a substantially cylindrical, rigid,
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stationary vane platform, wherein the blade platform
and vane platform are closely positioned such that the
substantially continuously planar blade platform ledge
surface overlaps a substantially continuously planar
vane platform ledge surface and the abrasive coating on
the planar blade platform ledge surface 1s 1n contact
with the planar vane platform ledge surface when the
turbine gas engine 1s 1n operation; and
creating a gap with a minimized platform clearance
between the blade platiform ledge and the vane platform
ledge by rotating the blade platform and plurality of '
blades, wherein the abrasive coating cuts the planar
vane platfonn ledge surface when the blade platform
ledge surface moves while 1n contact with the vane
platform ledge surface, wherein the minimized plat-
form clearance minimizes gas flow between the first
gas flow path and the second gas flow path.

13. The method of claim 12 wherein the abrasive coating
1s a platform abrasive coating, the method further compris-
ng:

forming a tip abrasive coating on a tip of each blade, the

tip abrasive coating configured to cut into an abradable
blade track, wherein the step of forming the tip abrasive
coating 1s performed substantially contemporaneously
with the step of forming the platform abrasive coating.

14. The method of claim 13 wherein the gap 1s a platform
gap, the method further comprising:

creating a tip gap with a minimized tip clearance between

the blade tip and the abradable blade track by rotating
the blade platform and the plurality of blades.
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15. The method of claim 12 wherein the step of forming
the abrasive coating comprises:
laminating, plating, spraying, painting, brazing, welding,
or otherwise depositing the abrasive coating on the
blade platform ledge surface.

16. The method of claim 12 wherein the step of forming

the abrasive coating comprises using one of a cobalt/chro-
mium/aluminum/yttrium (CoCrAlY) alloy, a nickel/chro-

mium/aluminum/yttrium (N1iCrAlY) alloy, a cobalt/nickel/
O chromium/aluminum/yttrium  (CoNiCrAlY) alloy, or a
cobalt/nickel/yttrium/chromium (CoN1YCr) alloy.

17. The method of claim 16 wherein the alloy operates as
a retaining matrix, the method further comprising:

embedding hard particles into the alloy retaining matrix.

18. The method of claim 16 wherein the alloy operates as
a retaining matrix, the method further comprising:

embedding hard particles of cubic boron nitride into the
alloy retaining matrix.

19. The method of claim 12 wherein the step of forming
the abrasive coating comprises:

attaching a layer of aluminum oxide or zirconium on the
blade platform ledge surface.

20. The method of claim 12 further comprising the step of:

forming an abradable coating on at least part of a surface
of the vane platiform ledge overlapping the blade plat-
form ledge.
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